In vitro effects of ethylene-dimethane sulfonate (EDS) on Leydig cells: inhibition of steroid production and cytotoxic effects are dependent on species and age of rat.
A number of proteins in Leydig cells isolated from immature rats, mature rats and tumour tissue as well as protein in Sertoli cells, hepatocytes and blood plasma are alkylated after incubation of cells with 14C-labelled ethylene-dimethane sulfonate (EDS) for 5 h. LH-stimulated and 22R-hydroxycholesterol-supported steroid production by Leydig cells from immature and mature rats and from rat tumour tissue but not from testes of mature mice was strongly or completely inhibited after incubation with EDS. EDS had no effects on ATP levels in Leydig cells from mature rats after an incubation period of 24 h but ATP levels were almost zero after 72 h. In Leydig cells from tumour tissue the ATP level was decreased to 10% of the original value after 24 h EDS and decreased further during the following 48 h period. In Leydig cells from immature rats EDS had no effect on ATP levels after 72 h incubation. Ultrastructural evidence of cell damage by EDS was observed in cells from mature rats and tumour tissue but not in cells from immature rats. Discrepancies between biochemical and morphological indications for cell damage were noticed after 24 h incubation with EDS but not after 72 h. The results show that EDS exerts a direct inhibitory effect on both mature and immature rat Leydig cells but does not affect LH-stimulated steroid production by mouse Leydig cells. A cytotoxic response to EDS develops in rat Leydig cells during maturation. However, the molecular basis for these very specific effects of EDS on Leydig cells is at present not understood.